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DETAILED ACTION 



Specification 

1. The disclosure is objected to because of the following informalities: On p. 25, 1. 4, the 
word "wining" is apparently a typo. However, it is unclear what word was meant to be there. 

2. On p. 3 1 , 1. 20, the "34" should be -46--. 
Appropriate correction is required. 

Claim Objections 

3. Claim 20 appears to be identical to claim 19. It appears that claim 20 should have 
depended from claim 2 and not claim 1 . For the purpose of examination, the examiner has 
treated claim 20 as if it depended from claim 2. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-67, 69, and 71-74 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Okazaki et al (USP 5,993,641). 

6. With respect to claim 1, Okazaki discloses a gas concentration detecting apparatus for use 
in a limit-current type gas concentration sensor comprising a sensor element 12 including a solid 
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electrolyte 34 and a pair of electrodes (36, 37) placed on said solid electrolyte so that an element 
current flows in corresponding relation to a specific component whenever a voltage is applied to 
the sensor element. See fig. 2 and col. 4, 11. 43-65. With respect to the voltage being controlled 
on the basis of an applied voltage characteristic as defined by claim 1, that is only the intended 
use of the apparatus and the intended use need not be given further due consideration in 
determining patentability. However, see the discussion below. 

7. With respect to claim 2 (those limitations not covered above), Okazaki discloses an 
applied voltage control unit connected to said electrodes of the sensor element for controlling the 
applied voltage on the basis of an applied voltage characteristic defined linearly (see fig. 8, 10, or 
1 1 and col. 12, 1. 63 through col. 13, 1. 9 as an example), and an element current detecting unit 50 
connected to said electrodes for detecting an element current (col. 5, 1. 61 through col. 6, 1. 6). 
With respect to said applied voltage characteristic being set on a basis of a width of a limiting 
current region, it is noted that this limitation does not appear to further define any structure of the 
invention. Rather this limitation merely sets forth the process for how the characteristic line is 
chosen and the process utilized to choose the line doesn't further define the actual structure of 
the applied voltage control unit. In the absence of any specifically defined trait for the chosen 
characteristic line that is not disclosed nor rendered by the prior art, this limitation cannot be 
considered to further define the structure of the apparatus itself. The examiner notes that a 
characteristic line that is parallel to the slope defined by Ri in fig. 5 (i.e. a characteristic line 
chosen by the prior art means) would appear to extend through all of the limiting current regions 
of the instant invention. See the modified instant invention figure 5 below: 
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FIG. 5j 



Line^chosen by the,prior 
art method 




Whether or not this line here was chosen by the prior art method or on the basis of the 
applicant's knowledge that the limit current region is narrower in the rich A/F ratio regions 
doesn't change the structure of chosen characteristic line. The instant inventors could have 
arrive at the above line "on the basis of a width of a limiting current region" (i.e. the line could 
have been chosen such that is went through all the limit current regions for the sensor), but it 
would have had the same structure as the line chosen by the prior art method. Moreover, even if 
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the examiner were to interpret the limitation "on the basis of a width of a limiting current region 
on each concentration level" as implying some structure significance, the use of characteristic 
lines in general are inherently set based on the widths of a limiting current regions. In particular, 
the whole purpose of characteristic lines is to alter the voltage applied such that the sensor is 
always in a limit current region. See col. 1, 11. 33-43. If the line is chosen such that one is in a 
limit current region, then one has chosen that line on a basis of a width of the limit current region 
because the widths define where that limit current region is. See fig. 8 and 1 1 of Okazaki where 
the line slope is repeatedly changed in order to maintain the voltage at a point safely between the 
widths of each limit current region. This line is clearly chosen based on knowledge of the widths 
of the limiting current regions. 

8. With respect to claims 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 51, 
59, and 67, because claim 1 never defined any structure drawn to the applied voltage 
characteristic, these various claims only further recite the intended use of the intended use of the 
apparatus of claim 1. However, see the discussion below for analogous claims. 

9. With respect to claims 4, 6, 8, 10, 12, 14, 16, 22, 24, 26, and 28, these claims merely 
further define how the applied voltage line is to be chosen. As discussed above, the process 
utilized to determine the applied voltage line doesn't further define the applied voltage line 
utilized if the actual line chosen by the process isn't explicitly defined as being different. 

10. With respect to claim 18, fig. 8 and 1 1 show the use of line segments for the applied 
voltage line (e.g. sections F and D in fig. 8 and LI 0 in fig. 1 1) that have I/V inclinations smaller 
than the resistance governing region determined by the DC internal resistance Ri. 
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1 1 . With respect to claim 20, Okazaki doesn't disclose that the widths of the limiting current 
regions ever differ (see fig. 3 and 10 as examples). In the absence of different widths for the 
limiting current regions, it is unnecessary for the prior art to utilize different applied voltages. 
Alternatively, because Okazaki utilizes different applied voltage characteristics for each of the 
various regions (see fig. 8 where rich region B gets a different slope line than lean regions D or 
F) and because the instant invention teaches that the rich region has a different width of limiting 
current region, then Okazaki characteristic line of fig. 8 meets this claim limitation because 
Okazaki utilizes a different characteristics for rich and lean gases. 

12. With respect to claims 30, 32, and 34, see fig. 1 1 and col. 14, 11. 44-63. 

13. With respect to claim 36, fig. 6 and 7 represent a feedback routine for controlling the 
applied voltage on the basis of a set applied voltage characteristic. 

14. With respect to claim 38, Okazaki teaches a voltage change regulating means in two 
forms. One, fig. 9 shows that the voltage change speed is regulated to set AV/At values. Two, 
Okazaki discloses a low pass filter 22 which is a voltage regulation means because it filters out 
any high frequency change to the voltage source. 

15. With respect to claim 39 (those limitations not discussed above), this claim is much like 
claim 1 where no actual structure is defined about the applied voltage characteristic. Applying 
the voltage in the set forth manner constitutes only the intended use of the apparatus and the 
intended use need not be given further due consideration in determining patentability. However, 
see the discussion of claim 40 below as well. 

16. With respect to claim 40 (those limitations not discussed above), this claim defines an 
applied voltage characteristic set on the basis of an intermediate inclination between a high- 
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voltage and low-voltage inclination. Similarly to claim 2 above, this limitation doesn't appear to 
further define the structure of the invention because the method that is utilized for determining 
this line doesn't further define the line itself unless the applicant explicitly defines the structure 
in a manner that is not anticipated nor rendered obvious over the prior art. Relying on the 
modified figure 5 above again, whether or not the line added by the examiner was determined by 
the prior art method or on the basis of some intermediate inclination doesn't change the actual 
structure of the line itself. Only the method utilized to determine the line was different. 

17. With respect to claims 41, 43, 53, 61, and 69, because claim 39 never defined any 
structure drawn to the applied voltage characteristic, these various claims only further recite the 
intended use of the intended use of the apparatus of claim 39. However, see the discussion 
below for analogous claims either above or below. 

18. With respect to claims 42 and 44, see the discussion for claims 10 and 12 above. 

19. With respect to claim 45, see the discussion of claims 1 and 9 above. 

20. With respect to claim 46, this claim is similar to claims 1 and 39 above where the claim 
language drawn to the applied voltage characteristic is merely setting forth the intended use of 
gas concentration detecting apparatus. Hence, claim 46 is anticipated for the same reasons that 
claims 1 and 39 were also anticipated above. Furthermore, even if the examiner were to give this 
claim language drawn to the applied voltage characteristic further due consideration, Okazaki 
teaches that the voltage applied to the electrodes is not to exceed 0.7 or 1.5 V (see fig. 8 and 1 1 
and col. 14, 11. 44-63), which is before the decomposition voltage for water. Hence a voltage 
range where water is decomposed is excluded. 
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21. With respect to claim 47, this claim is similar to claims 1 and 39 above where the claim 
language drawn to the applied voltage characteristic is merely setting forth the intended use of 
gas concentration detecting apparatus. Hence, claim 47 is anticipated for the same reasons that 
claims 1 and 39 were also anticipated above. Furthermore, even if the examiner were to give the 
claim language drawn to the applied voltage characteristic further due consideration, the applied 
voltage characteristic shown in fig. 10 of Okazaki would overlap the limit current regions at a 
number of different temperatures. For example, at temperatures slightly above and below the 
temperature represented by fig. 10, the curve La would still be within the widths of each of the 
limit current regions. 

22. With respect to claim 48, see the discussion for either claim 23 or 24 above. 

23. With respect to claims 49 and 50, claim 49 is similar to claims 1 and 39 above where the 
claim language drawn to the applied voltage characteristic is merely setting forth the intended 
use of gas concentration detecting apparatus. Hence, claims 49 and 50 are anticipated for the 
same reasons that claims 1 and 39 were also anticipated above. Furthermore, even if the 
examiner were to give the claim language drawn to the applied voltage characteristic further due 
consideration, as the examiner discussed for claims 2 and 40 above, whatever criteria one 
utilized for choosing the applied voltage characteristic doesn't further define the characteristic in 
a manner that reads free of the characteristics of the prior art. 

24. With respect to claims 52, 54, 60, and 62, see Okazaki, col. 8, 11. 36-41. 

25. With respect to claims 55-58, 63-66, and 71-74, because claims 45-47 and 49 never 
defined any structure drawn to the applied voltage characteristic, these various claims only 
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further recite the intended use of the intended use of the apparatus of claim 39. However for 
claims 55-58 and 63-66, see Okazaki, col. 8, 11. 36-41. 



Claim Rejections - 35 USC §103 

26. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

27. Claims 68 and 70 (and claims 67, 69, and 71-74 in the alternative) are rejected under 35 
U.S.C. 103(a) as being unpatentable over Okazaki in view of Suzuki et al (USP 4,664,773). 

28. With respect to claims 68 and 70, Okazaki set forth all the limitations of the claims, but 
did not explicitly recite the presence of a rich side limit to the air-fuel ratio range set at 1 1 or 
less. Okazaki sets the limit at 1 1.5 but doesn't specify any criticality for the choice of that ratio. 
Suzuki teaches that limit current sensors can be utilized all the way down to a X of 0.5 (A/F of 
about 7.3). See fig. 5. It would have been obvious to one of ordinary skill in the art at the time 
the invention was being made to utilize the teaching of Suzuki for the apparatus of Okazaki so as 
to extend the utility of the sensor down to even A/F ratio detection range down to even richer 
exhaust gasses. 

29. With respect to claims 67, 69, and 71-74, even if these claims were deemed to further 
define the structure of claims 1, 39, 45-47 and 49, they would be obvious over the further 
teaching of Suzuki as discussed above. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaj Olsen whose telephone number is (571) 272-1344. The 
examiner can normally be reached on Monday through Friday from 8:00 A.M. to 4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached on 571-272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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